WATER RESOURCES DATA - VIRG NI A, 2002

VOLUME 1. SURFACE- WATER- DI SCHARGE AND SURFACE- WATER- QUALI TY
RECORDS

| NTRODUCTI ON

The Water Resources Division of the U S. Ceol ogical Survey, in cooperation with State agencies, obtains a
| arge ambunt of data pertaining to the water resources of Virginia each water year. These data, accumul ated
during many water years, constitute a valuable data base for devel opi ng an inproved understandi ng of the water
resources of the State. To make these data readily available to interested parties outside the Geol ogi cal Survey,
the data are published annually in this report series entitled "Water Resources Data - Virginia."

This report series includes records of stage, discharge, and water quality of streams and stage, contents,
and water quality of |lakes and reservoirs. This volume contains records for water discharge at 170 gagi ng
stations; stage only at 3 gagi ng station; stage and contents at 10 | akes and reservoirs; and water quality at 18
gaging stations. Also included are data for 51 crest-stage partial-record stations. Locations of these sites
are shown on figures 4 and 5. M scellaneous hydrol ogi c data were collected at 192 nmeasuring sites and 8 water-
qual ity sanpling sites not involved in the systematic data-collection program The data in this report represent
that part of the National Water Data System collected by the U S. Geol ogi cal Survey and cooperating State and
Federal agencies in Virginia.

This series of annual reports for Virginia began with the 1961 water year with a report that contained only
data relating to the quantities of surface water. For the 1964 water year, a simlar report was introduced that
contained only data relating to water quality. Beginning with the | 975 water year, the report format was changed
to present, in one volunme, data on quantities of surface water, quality of surface and ground water, and ground-
water levels. Beginning with the 1990 water year, the report format was changed to two vol unes. Vol une 1
contai ns surface-water-di scharge and surface-water-quality data and Vol ume 2 contains ground-water-|evel and
ground-wat er-qual ity data.

Prior to the introduction of this series and for several water years concurrent with it, water-resources
data for Virginia were published in U S. Geol ogical Survey Water-Supply Papers. Data on stream di scharge and
stage and on | ake or reservoir contents and stage, through Septenber 1960, were published annually under the title
"Surface-Water Supply of the United States, Parts 6A and 6B." For the 1961 through 1970 water years, the data
were published in two 5-year reports. Data on chemical quality, tenperature, and suspended sedi nent for the 1941
through 1970 wat er years were published annual |y under the title "Quality of Surface Waters of the United States."
The above mentioned Water-Supply Papers may be consulted in the libraries of the principal cities of the United
States and may be purchased fromthe U S. Geol ogi cal Survey, Branch of Information Services, Federal Center, Bl dg.
41, Box 25286, Denver, Col orado 80225.

Publications simlar to this report are published annually by the Geol ogical Survey for all States. These
official Survey reports have an identification nunber consisting of the two-letter State abbreviation, the |ast
two digits of the water year, and the vol une nunber. For exanple, this volune is identified as "U. S. Geol ogi cal
Survey Water-Data Report VA-01-1." For archiving and general distribution, the reports for 1971-74 water years
also are identified as water-data reports. These water-data reports are for sale in paper copy or in mcrofiche
by the National Technical Information Service, U 'S. Departnment of Conmerce, Springfield, Virginia 22161.

Addi tional information, including current prices, for ordering specific reports may be obtained fromthe
District Ofice at the address given on the back of the title page or by tel ephone (804) 261-2600.

Wat er resources data, including those provided in water data reports, are avail able through the Wrld Wde
Web on the Internet. The Universal Resource Location (URL) to the Virginia District’s hone page is:

http://va.water. usgs. gov

COOPERATI ON

The U.S. Geol ogi cal Survey and agencies of the State of Virginia have had joi nt-funding agreenments for the
collection of water-resource records since 1930. Organizations that assisted in collecting the data in this
report through joint-funding agreenents with the Survey are:

VI RG NI A DEPARTMENT OF ENVI RONMVENTAL QUALITY, Robert G Burnley, Executive Director.
VI RG NI A DEPARTMENT OF TRANSPORTATI ON, Charles D. Nottingham Commi ssioner.

CITY OF ALEXANDRI A, Vol a Lawson, City Manager.

CITY OF DANVI LLE, Barry Dunkley, Director, Water and Wastewater.

CI TY OF NEWPORT NEWS, Brian Ramal ey, Director, Departnment of Public Uilities.
CITY OF ROANOKE, Kit B. Kiser, Director, Wilities and Qperations.

NORTHERN VI RG NI A REG ONAL COW SSION, G Mark G bb, Executive Director.

VEEST PI EDMONT PLANNI NG DI STRI CT COVMM SSI ON, Robert W Dowd, Executive Director.
CITY OF NORFOLK, Regina V. K. Wllianms, Cty Manager.

HAMPTON ROADS PLANNI NG DI STRICT COW SSION, Arthur L. Collins, Executive Director.
WASHI NGTON COUNTY SERVI CE AUTHORI TY, David S. Dawson, GCeneral Manager.
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Assi stance with funds or services was given by the U S. Arnmy Corps of Engineers in collecting records for
gagi ng stations and water-quality stations throughout the State.

Under a cooperative agreenent covering the Tennessee River Basin, the Tennessee Valley Authority provided
financial assistance for the operation of gaging stations, the records for which are published herein. Simlar
financial assistance for water-quality studies was provided by the U S. Marine Corps Base, Quantico, VA for the
Quantico, Cannon, and Aquia Creek Basins. Qher cooperators that provided funds for the collection of records
are the American Electric Power, Virginia Power, City of Danville, Cty of Radford, City of Bedford, Miltitrade
of Pittsylvania County, LG & E, Synergics Incorporated, and Georgia Pacific Corporation.

Organi zations that provided data are acknow edged in station descriptions.

RECORDS COLLECTED BY THE STATE OF VIRG NI A

In addition to data collected by the U S. Geol ogical Survey, there are included herein records for
67 gagi ng stations operated by the Virginia Departnment of Environmental Quality. These records are published
as provided and are acknow edged in the "COOPERATI ON' paragraph of each individual station. The Virginia
Departnent of Environmental Quality is under the direction of Robert G Burnley, director. Publ i shed nmateri al
for the gaging-station records is supplied through the Division of Water Resource Managenent, Larry G Lawson,
P.E., director.

SUMVARY OF HYDROLOGQ C CONDI TI ONS

Surface-Water Di scharge

Annual nean di scharges for the 2002 water year were bel ow the normal range of flow (belowthe 25th percentile
of annual mean flows) throughout nost of the State based on streanflow data at the farthest downstream gaged
locations in the Shenandoah, Potomac, Rappahannock, York, Janes, Roanoke, Kanawha, and portions of the Tennessee
Ri ver Basins. Annual nean discharges were in the normal range of flow (between the 25th and 75th percentile of
annual mean flows) in the Big Sandy River Basin (southwestern portion of the State) based on streanflow data at
the Pound Ri ver bel ow Fl annagan Dam near Haysi, Va., streamgaging station, and i n one sub-basin of the Tennessee
River Basin based on the Powel | River near Jonesvjl | e, Va., streamgaging station. Annual nean di scharges were
not above the normal range of flow (above the 75th percentile of annual nean flows) in any of the major river
basins in the State based on streamgaging stations. Figure 1 shows annual mean discharges with the long-term
mean di scharges at four selected stations throughout the State.

Statewi de, streanflows (based on nonthly nmean streanflow statistics) were bel ow the normal range of flow
during the entire year. Only in the far southwestern portion of the State (Bi g Sandy and Tennessee Ri ver Basins)
were streanflows in the normal range of flow Figure 2 shows the distribution of nmonthly and annual nean di scharges
for four selected stations throughout the State.

During the summer of 2002, the entire State, except for the far southwestern area, experienced a severe
hydr ol ogi ¢ and wat er - supply drought. There have been five maj or statew de droughts since the early 1900's. During
the drought of 1930-32, one of the nost severe droughts recorded in the State, recurrence intervals ranged from
30 years to greater than 80 years. The droughts of 1938-42 and 1962-71 were | ess severe; however, the cunulative
streanflow deficit was the | argest ever recorded during the 1962-71 drought because of its duration. The drought
of 1980-82 was the | east severe and had the shortest duration, and recurrence intervals ranged from 15 years
across nost of the State to greater than 80 years in the James River Basin. No recurrence intervals have been
assigned to the npst recent drought of 1998-2002; however, drought conditions during the sumer of 2002 were at
| east as severe as the 1962-71 drought and approached the severity of the 1930-32 drought.

Hydr ol ogi ¢ drought conditions during 2002 resulted from precipitation patterns over the previous several
years. The 2002 statew de drought began in the sumrer of 1997. Precipitation was well bel ow normal during the
sumrer and fall of 1997, allow ng streanflow to decline to bel ow the normal range. Precipitation was well above
normal during the winter of 1998, increasing ground-water storage and streanflows to above the normal range.
During the sumrer and fall of 1998, precipitation again was wel |l bel ow normal, causing a significant agricultural
drought; however, streanflows never declined to bel ownormal until late fall because of the unusually high ground-
wat er storage. G ound-wat er st orage was not replenished significantly during the winter of 1999, and new record
m ni muns were recorded during the summer of that year. Hurricanes Dennis and Fl oyd brought si gnlfl cant
precipitation during the fall of 1999, which boosted ground-water storage in the eastern half of the State. During
the winters of 2000, 2001, and 2002, precipitation did not replenish the ground-water storage to the extent
normal |y expected, and well levels continued to decline.

Since the winter of 1998, water-table ground-water |evels have declined steadily throughout the State. Bel ow
normal precipitation during the winter nonths has allowed only mninal recharge to the ground-water system
Precipitation during the sunmer nonths i s sel domrecharged to the ground-water systembecause nost of the noisture
remains in the soil and is taken up by evaporation and transpiration. Streanflows in the sumer normally are
mai ntai ned by ground-water storage (highest in early spring) and then decline as ground-water |evels decline to
their lowest levels in the fall. Streanfl ows were near normal during the summers of 2000 and 2001 because of
runof f fromstormevents crossing the State every seven to ten days. This pattern of storms, however, was unusual
for Virginia where summer precipitation is usually fromthunderstornms and precipitation amounts are highly
vari abl e across the State. Precipitation patterns returned to normal during the sumrer of 2002. Because of the
shift in precipitation pattern and bel ownornmal precipitation anounts, streanflows declined rapidly to rates that
coul d be supported by depressed ground-water |evels.

Record minimumflows for the period of record were observed at streamgages in the Shenandoah, Rappahannock,
York, James, Chowan, and Roanoke River Basins. Wile nost basins in the State had | ow streanfl ows because of the
| ack of precipitation and | ow ground-water storage, smaller tributary basins in central and eastern Virginia were
indicating the worst conditions statistically.
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Some of the record mininumflows may be due to natural conditions; however, w thdrawals for water supply and
irrigation probably significantly inpacted the streanflows. The town of Orange, Va., initiated strict rationing
and conservation neasures to naintain water supply. The town's only water supply is fromthe Rapidan River. The
Rapi dan Ri ver near Ruckersville, Va., streamgage had a mnimumdaily-nean flowrate of 0.45 cubic feet per second
(previous mnimumdaily-nean flowrate was 0.90 cubic feet per second, set in 1966). The town of Farnville, Va.,
al so had water supply problens. The town’s intake is upstreamof the Appomattox River at Farnville, Va., stream
gage, which had a minimumdaily-nmean flow rate of 0.07 cubic feet per second (previous mninmmdaily-nmean flow
rate was 6.3 cubic feet per second, set in 1941). Agricultural irrigation may the reason for the record | ow
flows in the Meherrin River. The Meherrin River near Lawenceville, Va., stream gage had an ni ni num dail y-nean
flowrate of 2.2 cubic feet per second (previous mninmmdaily-nean flow rate was 4.2 cubic feet per second, set
in 1954). Table 1 lists the new annual mi ni mumi nstantaneous di scharges recorded at 42 streamgagi ng stations in
the State.

Fl ow at streamgaging stations on rivers that have augnented flow (rel eases fromdans) was |ow, but would
have been much | ower w thout the augnentation. Two rivers in this category are the Panunkey and James Rivers.
The Panunkey Ri ver near Hanover, Va., streamgage had a mininumdaily-mean flow rate of 24 cubic feet per second
(previous mninmmdaily-nmean flow rate was 47 cubic feet per second, set in 1991). Flows in the Pamunkey River
are augnmented by rel eases of 20 to 40 cubic feet per second fromlLake Anna. The Janmes River at Cartersville, Va.,
stream gage had a mininmumdaily-mean flow rate of 447 cubic feet per second (previous nininmmdaily-mean flow
rate was 330 cubic feet per second, set in 1966). Flows in the James River were augnented by rel eases of 265
cubic feet per second during the sumrer from Lake Mbomaw.

Table 1: Mnimm period of record, instantaneous discharges recorded during 2002 water year

M ni mum i nst ant aneous
Gagi ng Station di scharge, in cubic Length of record,
feet per second in years

Muddy Run near M Cinton, Va. 0.27 9
Caneron Run at Al exandria, Va. 1.0 47
Hazel River at Rixeyville, Va. 0.70 51
Rapi dan Ri ver near Ruckersville, Va. 0.21 58
Rapi dan River near Cul peper, Va. 1.2 73
North Anna River at Hart Corner near Doswel |, Va. 25 24
Little River near Doswell, Va. 0.04 42
Tot opot ooy Creek near Studley, Va. 0. 00 25
Po River near Spotsylvania, Va. 0. 00 41
Mat t aponi River near Beul ahville, Va. 0.22 60
Jackson River near Bacova, Va. 12 28
Johns Creek at New Castle, Va. 5.1 77
Cat awba Creek near Catawba, Va. 0.24 60
Piney River at Piney River, Va. 0.29 54
Rockfish River near Geenfield, Va. 0. 07 60
Hardware River below Briery Run, near Scottsville, Va. 0.00 65
Mechuns River near Wihite Hall, Va. 0.00 34
North Fork Rivanna River near Earlysville, Va. 0. 25 10
Fine Creek at Fine Creek MIls, Va. 0.00 59
Hol i day Creek near Andersonville, Va. 0.02 37
Buf fal o Creek near Hanpden Sydney, Va. 0. 09 57
Apponattox River at Farnville, Va. 0. 07 77
Apponattox River at Mttoax, Va. 2.4 83
Deep Creek near Mannboro, Va. 0. 00 54
Apponattox River at Matoaca, Va. al7 34
Chi ckahom ny River near Providence Forge, Va. 0.04 61
Not t oway Ri ver near Stony Creek, Va. 1.3 74
Meherrin River near Lawenceville, Va. 2.0 74
Meherrin River at Enporia, Va. a3. 2 52
Sout h Fork Roanoke River at Shawsville, Va. 6.3 43
Roanoke River at d envar, Va. 15 12
Back Creek near Dundee, Va. 0.24 29
Bl ackwat er Ri ver near Rocky Munt, Va. 3.2 26
Pigg River near Sandy Level, Va. 17 40
Big Otter River near Evington, Va. 0.63 67
Falling River near Naruna, Va. bl.0 69
Cub Creek at Phenix, Va. 0.00 52
South Mayo River near Nettleridge, Va. 8.3 40
North Mayo River near Spencer, Va. 5.6 74
Smith River at Smth R ver Church near Wolw ne, Va. 2.7 8
Dan Ri ver at STP near Danville, Va. a83 7
Dan River at Paces, Va. al29 52

a Result of regulation.
b Estimated daily discharge, mninmm instantaneous di scharge not determn ned.
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Despite the drought conditions observed throughout the State, flood events took place in the southwestern
portion of the State in Cctober, March, and May. During all three events, |ocal flooding affected portions of the
Tennessee, Kanawha, and Big Sandy River Basins in Tazwell and Buchanan Counties. Mjor floods were not recorded
at USGS stream gages except for at the North Fork Hol ston River near Saltville, Va., where the March flood had a
recurrence interval of 100 years. Table 2 lists the only new annual naxi num i nstantaneous di scharge recorded at
stream gagi ng stations in the State.

Tabl e 2: Maxi mum period of record, instantaneous peak di scharges recorded during 2002 water year

Maxi mum i nst ant aneous Recurrence
Gagi ng Station di scharge, in cubic interval, Length of record,
feet per second in years in years

North Fork Hol ston River near Saltville, Va. 18, 900 100 85




DISCHARGE, IN CUBIC FEET PER SECOND
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Figure1. Annual mean discharge at four selected stream-gaging stations
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01667500-Rapidan River near Culpeper, Va. Drainage area, 472 square miles
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EXPLANATION

B MEDIAN OF MONTHLY AND ANNUAL MEAN DISCHARGES FOR WATER YEARS 1961-1990
[0 MONTHLY AND ANNUAL MEAN DISCHARGES DURING WATER YEAR 1999

500 —

Figure 2. Monthly and annual mean discharges during 2002 water year and median of monthly and annual mean
discharges for 1971-2000 water years at four representative stream-gaging stations



